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-his i.ivcation relates to space heaters. It is par- 
ticularly directed to an in^ roved radiant space heater of the 
electric panel type. 

Electric radiant space heaters are veil lenown in the 
art and provide quiclc and efficient sources of heat. Sovever, 
it has been a problem inherent in space heaters of "both the 
exposed a::d enclosed element types to raaintain a reasonably 
practical heater clcr.e;it life. rhe electric heater element, 
vhich usually consists of resistar.ee wire, rioboii or the li.;e, 
either alone or i.i combination with a supporting ve^ber^ in both 
deposed and enclosed element heaters, usually reaches operating 
temperatures as high as 700°?. to provide an adequate heat supply- 
Since the element is usually in contact with air it rapidly 
deteriorates by oxidation at these high temperatures, necessi- 
tating frequent replacement. 

We have found that by securing the heating eleaent in 
proximity to a oetal heat conductive sheet by acafts of a high- 
te;s?erature electric- insulating adhesive or cement, the above 
problems are substantially overcome without adversely affecting 
the overall efficiency of the heater. The adhesive or cement 
secures the heating element in proximity to the heat conductive 
sheet throughout the length and breadth of the elener.t to permit 
rapid heat dissipation from the element to the heat radiating 
netal sheet and thus pe raits maintenance of the element at a 
uniformly low operating teiqperature while functioning as an 
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electric insulator and serves to protect the element from deter- 
ioration. 

By securing the heater elenent to an inner wall of o 
ri'iia enclosure formed from sheet aietel such that the front 
face of the housing functions as the hcot emissive surface, an 
efficient panel type radiant space heater is provided which i S 
protected from the noraal electrical appliance hazards vhile 
ensuring a long and useful element life. 

It is therefore an important object of this invention 
to maintain the heater element of a radiant space heater in 
proxioity to the heat conductive sheet throughout the length and 
breadth of the element and thus promote transfer of heat from 
the heating element to the heat conductive sheet and maintain a 
uniformly low element temperature. 

Another important object of the invention is to provide 
means for electrically insulating the electrical heating element 
from the heat conductor sheet. 

A further important object of the invention is to pro- 
vide ;neans for prdtecting the electrical heating elements from 
deterioration, such as by oxidation and the like. 

A still further important object of this invention is 
the provision of an efficient panel heater which can be quickly, 
readily and economically fabricated in a plurality of sizes and 
shapes and which is safe in operation from the normal hazards of 
use. 
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An u.»c.ersta.:cii*ij of this invention can be obtained 
frca the following detailed description, reference being nade 
to the accompanying drawing ij which: 

Figure 1 is a perspective view, partly broken away, 
of an electric panel type space neater which embodies 
the features of this Invention; 

Figure 2 is a sectional view taker, along line 2-2 of 
Figure 1 illustrating in »aore detail the Juxtaposition 
of condone :it parts; 

Figure 3 is a perspective view of a edification of 
the heating element which co:np rises a resistance 
wire secured to a carrier sheet; 

Figure h is a perspective view o* a further inodificatioa 
of the heating e lenient wherein a resistance wire is 
incorporated with the carrier six-et fabric; and 

Figure $ is a sectional view of still another modi- 
fication of heating element wherein the resistance 
wire is disposed between a pair of insula ting carrier 
sheets. 

Like reference characters refer to like parts throughout 
the description and the drawing. 

The radiant heater panel 10 illustrated in Figures 1 
and 2 illustrates a preferred eiabodicent of our invention in which 
an electric heating eleiaent, such as an electric resistance wire 
11 extends in a tortuous path from one end of the panel to the 
other end and is connected to a switch, not shown, which, in. 
turn can be connected to a source of electrical energy accord- 
ing to conventional practice. The heating elexcnt is embedded 
in on adhesive or cedent lU which is bonded to the inner side 12 
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of a front housing member 13. The term adhesive or cement 
is referred to herein by the terra adhesive and is intended to 
include any high-temperature adhesive or cedent which is a 
r.on-conductor of electricity. Suitable adhesives include, 
but ore not necessarily limited to, thermoplastic synthetic 
resins, thermosetting synthetic resins and inor-anic adhesives 
such os silicjwies^ajjd^ it is pref erred to use an 

adhesive vhich hardens or sets to bond securely to the element 
the inner surface of the front housing member 13 and vhich will 
not soften and flow or lose its electrical insulating properties 
at temperatures up to at least about 700°F. as it should form 
a solid, non-electrically conductive layer between the heating 
element and the front member to preclude short-circuiting or 
leakage of electricity to the enclosure. The front housing 
member 13 can be of any rigid, heat conductive rate rial, pre- 
ferably sheet metal or metal alloy. It is necessary to secure 
the heating element as close as possible to but safely out of 
contact with the inner face of the front housing member through- 
out its length and breadth by means of the adhesive such chat 
heat transfer between the element and the metal sheet will be 
a maximum while the two are separated and electrically insulated 
from each other. The dielectric properties of the adhesive, 
which usually are known but, if not, can be determined readily, 
usually determines the minimum spacing between the heating 
element and adjacent metal parts. 
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It aay ce preferred to supplement the electric in- 
Bulati^g characteristics or the adhesive oy coating the 
ior.er sico 12 of the front housing aerfber 13 vith n procclaii: 
Serial and app^ing the adhesive directly to the porcelain 
coating. 25* desirability of this porcelain coating will 
depe^lsrgcly on the dielectric and other physical character- 
istics of the adhesive and the degree of safety required in view 
of operational hazards in various locations. 

A layer 15 of heat iKSulatias uteris- , such as rock 
wool, glass fibre or the like, is positioned rearwardly of the 
layer of adhesive lh. 

A heat-rcf lectins sheet lC forced of aluminum or other 
natcri.1 havin S heat reflective jro^rtics is positioned rear- 
warder of the layer 15 of heat ir.aulati.n5 material and is co- 
extensive therewith. The space between the sheet 1* and the 
rear vail of the housing is filled vith a heat insulating -terial 
i 5 a such as rock wool, asbestos or the like. She rear housing 
acriber 17 in the edification of the panel illustrated in the 
drawing is adapted to engage with front housing member 13 at 
overlapping Joint J.S and to be secured thereto by joining means ' 
such as self-tapping screws l8a to for* a rigid protective 
housing for the heater eleuent 11, reflector sheet lo, and 
insulating material 15-15a. 

A thermal-break gasket 19 is preferably disposed be- 
tween the two houses =embe« at Joint 13 to reduce heat transfer 

between them. 
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'«Tie exposed face 20 of front enclosure r.e:ater 13 
preferably is coated with a heat emissive substance such as 
porcelain, lead and zinc oxide paints, e namels , shep^c^arn^sh 
and the lilte to improve the rate of infra red emission and to 
provide a decorative surface coating vhich can he varied in 
colour and texture as may he desired. The exterior of rear 
housing member 17 preferohly is uncoated and polished to reduce 
the rate of Infra red radiation therefrom. 

Keating element 11 ic arranged in a predetermined 
pattern such as the winding pattern shown to provide a uniform 
heat supply to the front housing member across the length of 
the panel. The closeness of the windings is primarily deter- 
mined oy the heat output -desired. The pov/cr supply may he 
connected in parallel, series or series -parallel as is well known 
in the art. 

Figures 1 and 2 illustrate an embodiment of the Invention 

in which the heating element 11 is disposed within the adhesive 

Ih vhich secures the element to the inner face* 12 of front 
v 

housing isciober 13. )ln the modification of the invention illus- 
trated in Figure 3, a resistance wire or rihhon 21 is secured 
to a carrier sheet 22 hy thread 23 to form a unitary heating 
element indicated hy numeral 2h* 

Figure h illustrates a resistance wire or strip 25 woven 
into the carrier sheet fahric 26. A carrier sheet selected 
from a chemically inert, electrically non-conductive material 
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such as glass ficre is preferred. Another enoodicent of 
heating clement which can be used to advantage is glass fibre 
cloth i^rcgnated vith_ari electricajLXy . conductive ^tcriai_nj£h 
a^j^rj^^JiC-. — , 

?igurc p il lustra tec another enboai^cnt of heating 
element 27 which is socrrcd to the inner side 12 of front 
hosing 13 by an adhesive in the aanncr ns has been described 
in detail hereinabove. heating elcaeat 2? preferably comprises 
c resistance vire 23 arranged in a vinding pattern and disposed 
between tvo sheets of insulating ■ aoterial 29 and >> such as 
plastic sheets, aica sheets, asbestos cloth or paper and the 
lihe. An adhesive filler 3- secures the resistance vire 22 
in place and holds the two sheets 2> and 50 together to foru 
a ur.ixary heating element. Sheets Z) and 30 provide additional 
electrical insulating properties as veil as facilitating in- 
corporation of the heating clement to the front housing oeaber. 

In each of the embodiments illustrated, the heating 
eloquent is secured to front housing nesfoar 13 °y an adhesive 
each that the heating raeriber is disused close to inner face 
12 to permit naxiniua heat transfer but is electrically insulated 
therefrom. Tr.e element is coated throughout vith the adhesive 
to insulate the element froui all i.;ctal parts and is sealed 
against contact vith the a trao sphere. 

The space heater of this invention possesses a number 
of important advantages. It can be used as a portable, permanent 
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or seal -permanent heater in homes and in commercial installations, 
especially vhere Qwz=2£°o£_m& explosion-proof heaters are 
essential. By providing heater elements and infra red emitting 
surfaces on both sides of the panel so-called "hot vails" or 
"curtain-wall panels" are created suitable for partition vails. 
Also, portable heating trays and griddles can be fabricated by 
disposing an embodiment of the heating panel in a horizontal 
plane. In addition, other ceraiaic-oa-inetal articles of manu- 
facture, such as glass-lined water heating tanks, porcelain-on- 
steel bathtubs, washing machine zxxbs and the like can be heated 
electrically without danger to the user. 

Also, the heater element can be totally enclosed in an 
, air-excluding electrical non-conductor adhesive in proximity 
to an efficient infra red emitting surface to provide improved 
heat transfer from the heating element to the heat radiating 
member while extending the heating element life and reducing the 
hazards normally encountered with this ^ype of heater. 'Ihe 
heating panel can be readily fabricated from low-cost* components 
in a plurality of sizes, shapes and heat output capacities to 
satisfy the requirements of users in both the home and industry. 

It will be understood, of course, that modifications 
can be made in the preferred embodiments of the invention described 
and illustrated herein without departing from the scope of the 
invention as defined by the appended claims. 
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Th« embodiments of the invention in which an exclusive 
p,op««y or privilege is claimed are defined as follows: 
I. An electrical heater which comprises a rigid front panel 

having an exposed heat-emissive surface, a layer of elect.ically 
non-oonouctive adhesive secured to the inner surface of said front 
panel, an electrical heating element comprising a resistance wire 
or elc-r,.nt positioned In proximity to but out of contact with said 
inner panel surface envelope by said layer of adhesive, a rigid 
rear panel substantially co-extensive with the front panel and 
ri S icly secured thereto to fo,m therewith a protective housing for 
thl heater element, and a layer of hoat Insulating material bet- 
ween the rigid rear panel and the layer of achesive. 

2 . An electrical heater as described in claim 1 in which 
abody having heat-reflecting surface is positioned between the 
layer of heat insulating material and the rigid rear panel and 
extends co-extensive therewith, and including means for electri- 
cally insulating the body from the layer of adhesive. 

3 . An electrical heater which comprises a rigid front panel 
having an exposed heat emissive surface, a layer of electrically 
non-conductive adhesive secured to the inner surface of said front 
panel, an electrical heating element comprising a resistance- wire 
or ribbon enveloped by said layer of adhesive out of contact with 
the inner face of said panel but in a closely abutting spaced re- 
lationship to the inner face of saia panel, a first layer of ther- 
m al insulating material substantially co-extensive with and abut- 
ting the heating element, a body having a heat-reflecting surface 
disposed adjacent said first layer of thermal insulating material 
and spaced and electrically-insulated from the heating element, a 
second layer of thermal insulating material substantially co-exten- 
sl ve with and adjacent said body having a heat-reflecting surface, 
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anc a ri^io rear panel substantially co-extensive with said front 
panel and rigidly secured thereto to form a protective housing for 
the heating element. 

4 - An electrical heater as described in claims 1, 2 or 3 
in which the exposed heat emissive surface of the front panel is 
coated with a material selected from the group consisting of por- 
celain, lead ana zinc oxide paints, enamels and shellac varnish. 

5- An electrical heater as described in claims 1, 2 or 3 
in which the aahesive notorial is selected from the group consis- 
ting of thermoplastic synthetic resins, thermosetting synthetic 
resins, natural and synthetic rubbers and inorganic adhesives. 

6- An electrical heater as described in claims 1, 2 or 3 
in which the electrical heating element is selected from the 
group consisting of electric-resistance wire, electric-resistance 
ribbon, electric -resistance wire secured to a carrier sheet, ele- 
ctric-resistance ribbon secured to a carrier sheet, electric -re- 
sistance wire disposed between a pair of insulating sheets, elec- 
tric-resistance ribbon disposed between a pair of insulating 
sheets, and graphite-impregnated chemically-inert electrically 
non-conductive material. 
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